Intracranial haemorrhage from an arteriovenous malformation (AVM) during pregnancy is rare but may result in significant maternal and fetal morbidity and mortality. In the untreated patient with an AVM, the best mode of delivery remains debatable with most obstetricians preferring a caesarean section in order to avoid Valsalva manoeuvres associated with vaginal delivery. We describe the administration of epidural anaesthesia for such a parturient undergoing Caesarean section and the anaesthetic implications.
CASE REPORT
A 37-year-old primigravida was seen at 32 weeks gestation with severe pregnancy-induced hypertension (PIH). She had presented 2 months earlier with a sudden onset of right hemiparesis. Her blood pressure was normal at that time and magnetic resonance imaging (MRI) showed an intracerebral bleed at the left temporo-parietal cortex. In view of the absence of trauma and the acute presentation, a cerebral arteriovenous malformation (AVM) was suspected. An angiogram was considered but not performed in view of her stage of gestation. Conservative treatment with steroids was given and she was discharged after a brief hospitalization.
Her hemiparetic state improved gradually until the current admission when she developed diplopia, headache, nausea and increasing weakness of the right limbs. Her blood pressure was 200/100 mmHg and urine examination showed a 3+ proteinuria. She was conscious. Generalized hyperreflexia was present with a positive right Babinski sign. Fundoscopy did not show papilloedema. An ultrasonic scan showed a viable foetus with intrauterine growth retardation. In view of the earlier episode of intracerebral bleed, she was transferred to the intensive care unit for control of her severe pregnancy-induced hypertension and the impending eclampsia. The hypertension responded to sublingual nifedipine and a continuous intravenous infusion of labetolol. An MRI showed an AVM within the thalamic area, with an organising clot at the previous haemorrhagic site together with the presence of subarachnoid blood. The latter was suggestive of new bleeding from the AVM. Her neurological symptoms improved with control of the blood pressure. However, a Caesarean section was deemed necessary in view of the severe hypertension and symptoms of impending eclampsia. This was performed under epidural anaesthesia. A central venous line was inserted and the patient volume loaded until the central venous pressure (CVP) was 10 mmHg. Arterial blood pressure was measured via a radial artery line. After sedation with intravenous alfentanil 500 µg and 1.25 mg droperidol, the epidural catheter was placed at the L1-2 interspace. Incremental doses of 1.5% lignocaine were administered until a sensory level of T6 was achieved. After the delivery of a live female infant, five units of Syntocinon was given to hasten uterine contraction and ondansetron 4 mg for antiemesis. The patient was kept normothermic perioperatively with a forced-air warming device.
She was monitored in the intensive care unit postoperatively and analgesia was maintained with an epidural infusion of 0.125% bupivacaine with 0.002% fentanyl. She remained stable haemodynamically and was discharged one week later with only mild residual right hemiparesis. Stereotactic irradiation or embolization of the AVM was planned for the near future. of all pregnancies 1 but is responsible for 5 to 12% of all maternal deaths 2,3 . Up to three-quarters of all intracranial haemorrhage is due to aneurysms and the rest from AVMs 4 .
It is debatable if pregnancy is a risk factor associated with haemorrhage from a cerebrovascular anomaly. Whilst an earlier study showed that pregnancy carried a 87% risk of haemorrhage 6 , a more recent study found that the risk of first haemorrhage for pregnant women with an unruptured AVM was only 3.5%, similar to the known annual bleeding rate in the nongravid population with an unruptured AVM 7 . Among those parturients who developed haemorrhage, the timing of the bleed was not related to any particular gestational period. However, once haemorrhage did occur, it was associated with a significant risk of maternal mortality 4 .
The explosive presentation with severe headache, meningism and photophobia is characteristic of intracranial haemorrhage. Differential diagnoses include eclampsia, intracranial arterial or venous thrombosis, tumours, abscesses and inflammatory processes. The signs and symptoms of eclampsia may be difficult to distinguish from that of an intracranial haemorrhage. Hypertension and albuminuria have been reported in 11 to 34% of patients with intracranial haemorrhage from AVMs or aneurysms 4, 8 . Computed tomography and, more recently, MRI are useful in differentiating eclampsia from aneurysmal or angiomatous intracranial haemorrhage 9, 10 .
The indications for surgical intervention for an aneurysm or an AVM in the gravid patient should be the same as for the nongravid patient and be based on neurosurgical rather than obstetrical considerations 1 . Successful treatment of the lesions have been reported during and after pregnancy 4, 11, 12, 13 . The advantage of early operative intervention after an AVM or aneurysmal haemorrhage during pregnancy was shown by lower maternal and fetal mortality in the operated patients as compared to the nonoperated group 4 .
The best mode of delivery in the patient with an untreated AVM remains controversial. Very few of these patients developed an intracranial haemorrhage during labour or delivery 1, 7 . Most clinicians advocate delivery by caesarean section to avoid the dramatic fluctuations in haemodynamics and intracranial pressure secondary to uterine contractions and Valsalva manoeuvres of vaginal delivery. However, it is unknown whether the risk of haemorrhage can be reduced by performing a caesarean section. Until further evidence is available, the obstetrician's clinical judgement must prevail.
The anaesthetic management for our patient with a cerebral AVM undergoing caesarean section was to minimize haemodynamic instability and surges in intracranial pressure. A regional anaesthetic technique was preferred because it avoids the haemodynamic stress associated with laryngoscopy, intubation and extubation during general anaesthesia [14] [15] [16] . A catheter technique is chosen over a single-shot technique as it allows incremental doses of local anaesthetic to be administered until the desired level of block is achieved whilst minimizing risks of sudden hypotension associated with single-shot spinal anaesthesia. Adequate volume loading was guided by CVP levels. Haemodynamic instability could also result from shivering that not uncommonly follows an epidural technique. The use of warm local anaesthetic, addition of opioids to the epidural space and the use of cutaneous warming devices have been shown to minimize this complication 17 . An intraarterial line is essential to provide information on beat-to-beat changes in the arterial pressure so that appropriate treatment can be instituted immediately. Following delivery, Syntocinon rather than ergometrine was given as the latter is more emetogenic and may also precipitate a hypertensive response.
In conclusion, the risk of significant maternal and fetal morbidity and mortality in the gravid patient with cerebrovascular disease undergoing surgical delivery was reduced with adequate control of cardiovascular and intracranial pressure stability.
